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(54) ULTRASONIC FLAW DETECTION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve the 
miniaturization and wt. reduction of an ultrasonic flaw 
detection apparatus and the enhancement of the 
efficiency of flaw detection work. 
SOLUTION: An air cylinder 7 and a link mechanism 8 
are together used in an ultrasonic probe pressing 
mechanism 6, and the parallel movement of the air 
cylinder 7 to a flaw detection arm 4 is converted to 
the movement of an ultrasonic probe 5 in the 
direction vertical to the flaw detection arm 4, in other 
words, the parallel movement thereof to a guide rail, 
and flaw detection is performed so as to follow the 
change of the curved surface of an elbow, and the 
error of the linear distance between the ultrasonic 
probe 5 and the guide rail is eliminated. The press mechanism such as the cylinder 7 can 
be arranged in a piping axis direction and the height of this apparatus can be reduced. 
Further, an ultrasonic wave incident direction can be changed by 180° from an offset state 
without detaching the ultrasonic probe 5 by the rotary function provided to the ultrasonic 
probe pressing mechanism, and arm length can be shortened. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ultrasonic test equipment which conducts 
nondestructive inspection of analyte, and relates to the suitable ultrasonic test equipment for automatic 
testing of the weld zone of piping which has the connection of a bend and a straight pipe especially. 
[0002] 

[Description of the Prior Art] Although the ultrasonic crack inspect is carried out to various ingredients 
and configurations, since it is a complicated configuration to the analyte of the shape of tubing which 
has especially deflection unlike the plate-like thing, a device is needed in case an ultrasound probe is 
made to scan along the front face of analyte. As a technique which carries out the ultrasonic crack 
inspect of the analyte of the shape of tubing which has such deflection, what is indicated by JP,6- 
64028,B is known, for example. 

[0003] It is that which this well-known invention makes support the press member (flaw detection arm) 
of an ultrasonic acoustic wave probe by one point, and the location of an ultrasound probe is changed 
in the shape of radii, and carries out flaw detection according to the curved surface of a bend. The 
datum level which contains in more detail the circle with which the straight run of pipe and the bend 
section are in contact is assumed. The die length of said flaw detection arm, the include angle to which 
the flaw detection arm concerned leans to the straight run of pipe, The distance between the rotation 
central point of a flaw detection arm, and said datum level, the distance between the fields where the 
point that said probe is attached in the flaw detection arm, and the probe touch the specimen, The 
distance from said datum level to [ from the angle location of a probe etc. ] a probe is calculated about 
the circumferencial direction of analyte with the formula (procedure) set as the count circuit, and it is 
constituted so that it may amend automatically. 

[0004] Moreover, although a flaw detection arm is made to support by one point as mentioned above 
and a radii-like locus is made to follow, there is also flaw detection equipment of a format which is 
being fixed where a flaw detection arm is extended to the longitudinal direction of tubing, as elsewhere 
shown in drawing 5 . The guide rail 2 with which this equipment is attached free [ attachment and 
detachment ] along with the circumferencial direction of piping 1, Said guide rail 2 is received to the 
mobile 3 which moves this guide-rail 2 top to the hoop direction of piping 1, and this mobile 3. A 
perpendicular direction and the flaw detection arm 4 which in other words was attached in parallel with 
the longitudinal direction (shaft orientations) of straight pipe la, It consists of an ultrasound probe 5 
which moves along with the flaw detection arm 4, and a press device 6 which forces this ultrasound 
probe 5 on piping 1. In addition, the drive containing the motor which is not illustrated is carried in a 
mobile 3, and automatic transit is attained. 

[0005] In addition, it is the weld zone W from which it is joined by welding and the boundary part of 

straight pipe la and bend lb serves as a subject of examination in drawing 5 . 

[0006] 

[Problem(s) to be Solved by the Invention] By the way, cost not only becomes high, but [ since it is 
necessary to incorporate the circuit containing CPU for it, ] in what calculates like the former 
conventional example in a count circuit, and is amended automatically, since there are many 
parameters as mentioned above, depending on the configuration of analyte, a user's input may take time 
amount. 

[0007] moreover, in the latter conventional example, even if it sees drawing 5 , it understands - as - 
the flaw detection range of a probe - in order in other words to make it move by flaw detection stroke 
ST, it is necessary to set up the die length of the flaw detection arm 4 so that it may become long a 
moved part of the press device 6 from the stroke ST concerned, as Q shows drawing However, if the 
flaw detection arm 4 becomes long, when carrying out flaw detection of the bend section of minor 
diameter piping, it is venter lb' of bend lb, and partial lb* of the antinode of point 4a of the flaw 
detection arm 4 and bend lb comes to interfere. If it is going to prevent this interference, it is necessary 
to shorten the die length of the flaw detection arm 4, and if it shortens, also when the flaw detection 
stroke ST will become short, the flaw detection range will become small and it will be connected with 
decline in working capacity, it comes out. 

[0008] Moreover, conventionally, since equipment makes the press to the piping 1 of an ultrasound 
probe 5 the method extruded in the direction of a core of piping 1 in pneumatic-cylinder 7 grade, an air 
cylinder 7 turns a longitudinal direction to the core of piping 1, and is arranged. On the other hand, 
naturally at the time of flaw detection, a press stroke becomes long by backside lb" of bend lb. Then, 



if a large press stroke is taken corresponding to this, the dimension of the longitudinal direction of an 
air cylinder 7 will also become large, and the whole equipment will also become large by this. Thus, if 
the dimension of the longitudinal direction of an air cylinder 7 and the dimension of the whole 
equipment become large, installing in a narrow piping part dimensionally becomes impossible, 
inspection will become impossible or attachment will become troublesome in connection with weight 
increase. It becomes [ working hours become long and / by inspection of piping of a reactor / the 
contamination time amount to a worker ] long especially and is not desirable if installation becomes 
troublesome. 

[0009] Furthermore, since the forcing device 6 of an ultrasound probe 5 only carries out slide migration 
as shown in drawing 5 , when it changes the direction of incidence of the supersonic wave over analyte, 
the activity which demounts and rearranges an ultrasound probe 5 will be needed, and this will also 
lead to extension of working hours, as a result it will cause the increment in contamination time 
amount. 

[0010] This invention was made in view of such a point, and the purpose is in offering the cheap 
ultrasonic test equipment of cost by the small light weight. Moreover, other purposes are to offer the 
ultrasonic test equipment excellent in the workability which can carry out flaw detection automatically 
in a short time. 
[0011] 

[Means for Solving the Problem] The ultrasound probe to which this invention transmits and receives a 
supersonic wave to analyte in order to attain the above-mentioned purpose, The support means which 
supports this ultrasound probe free [ contiguity estrangement ] to the front face of analyte, In the 
ultrasonic test equipment which is equipped with the attachment component which holds this support 
means movable along the front face of analyte, and performs flaw detection of analyte by said 
ultrasound probe When said support means drives in the parallel direction to the front face of said 
analyte with said maintenance means, it is characterized by consisting of a link mechanism which 
moves said ultrasound probe in the perpendicular direction to the front face of said analyte. 
[0012] In this case, you may constitute from a link mechanism which moves with the curvature with 
which said ultrasound probe set said support means as arbitration to the front face of said analyte. 
[0013] Moreover, said analyte consists of a tubular member and arranges said attachment component in 
parallel to the shaft orientations of said tubular member. Furthermore, the guide rail installed along 
with the circumferencial direction of said tubular member and the bearing member which supports said 
attachment component movable to a circumferencial direction along with this guide rail can also be 
prepared. In that case, the drive containing a motor is carried in said bearing member, and it can 
constitute also so that automatic transit of the bearing member may be carried out along with a guide 
rail. 

[0014] Moreover, said support means is established rotatable in parallel to the longitudinal direction of 
said attachment component, and to make the direction of incidence of a supersonic wave at least 1 80- 
degree adjustable in the state of offset is desired. 

[0015] Furthermore, it is good to prepare an ultrasound probe in the location which carried out 
specified quantity offset to the rotation core of said support means. 

[0016] By constituting as mentioned above, small and lightweight-ization of equipment can be attained 
by changing [ of piping ] the ultrasound probe press direction in a cylinder etc. into the shaft 
orientations of piping from a path, and making the height of equipment low. By making a change of 
this press direction by the include-angle conversion by the link mechanism, and adjusting the 
dimension of the configuration member of a link mechanism, the locus of an ultrasound probe 
maintenance location can be set as a straight-line-like thing and the thing of the curvature of arbitration, 
and an amendment count circuit becomes unnecessary by this. 

[0017] In addition, in the following operation gestalten, said attachment component is equivalent to the 
press device section 6, and said bearing member is equivalent to the mobile 3 at the link mechanism 8 
for said support means, respectively. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0019] [Operation gestalt of** 1st] drawing 1 is drawing showing the press device section 6 of the 
automatic ultrasonic test equipment for piping concerning the 1st operation gestalt of this invention. 
[0020] The press device section 6 consists of body section 6a attached possible [ a slide on the flaw 
detection arm 4 ], the air cylinder 7 prepared in the lower part in drawing of this body section 6a, a link 
mechanism 8 which a drive end drives by the air cylinder 7, and a holder 9 which is attached in the 
actuation edge of this link mechanism 8, and holds an ultrasound probe 5. A link mechanism 8 is what 
consists of 3 link (a [ 8 ],b [ 8 ], 8c) 4 joints (A, B, C, D). Joint A is connected for the end of 2nd link 



8b at the tip of 1st link 8a, enabling free rotation. The other end of 2nd link 8b is connected for the 
center section of 3rd link 8c in Joint C, enabling free rotation, the end of 3rd link 8c is connected 
through Joint B by the point of said air cylinder 7, and the other end of 3rd link 8c is supporting said 
holder 9 free [ rotation ] by Joint D. While said joint B connects 3rd link 8c by the point of an air 
cylinder 7 as mentioned above, the migration location is restrained so that it can reciprocate, only by 
meeting 8d of long slots established in 1st link 8a. In addition, although not illustrated here, the guide 
rail 2, the mobile 3, and the flaw detection arm 4 are constituted on a par with the conventional 
example of drawing 5 . 

[0021] Here, the above-mentioned link mechanism 8 is explained to a detail. Drawing 3 is the 
functional diagram of the link mechanism which models the link mechanism 8 shown in drawing 1 * 
and extrudes linearly migration in the direction of a path of an ultrasound probe to shaft orientations. 
Hereafter, with reference to drawing 3 . an ultrasound probe retaining point (joint D) verifies whether a 
slant range X changes with the amounts m of extrusion of an air cylinder 7. 

[0022] First, Point A is a set point (OA=L) and Point B carries out straight-line migration of the OO 1 
top. For the angle (**ABD) of 1st link 8a when Point B moves, and 3rd link 8c to make, and Point C, 
when [ are at the core of 3rd link 8c, and ] AOBC=CD=l, the vertical distance X from the ultrasound 
probe retaining point D to press device section 6 body is [ the distance and the include angle theta to 
which Point B moved m ] X=m+2 Ixsin (90 degree-theta). 

It comes out and asks. Then, L dimension which is setting die length is L=m+AB, and is AB=2 Ixsin 
(90 degree-theta). 

Since come out and it is, it is L=m+2 Ixsin (90 degree-theta). 

It becomes. Therefore, it becomes X=L, and even if the point B of arbitration, i.e., the extrusion outlet 
of an air cylinder 7, changes, it turns out that X dimension of the ultrasound probe retaining point D 
does not change. Since the stroke of an air cylinder 7 specifies the location of only the direction of an 
axial center of the piping 1 of an ultrasound probe 5 and this does not participate in the location of shaft 
orientations, once the location to the contact arm 4 of the press device section 6 is decided, it will be 
lost that a measurement part shifts of it in shaft orientations. So, the error from which said gap becomes 
a cause on the occasion of measurement does not arise, and automation becomes easy. 
[0023] the link mechanism 8 which attaches in the flaw detection arm 4 the press device section 6 
constituted as mentioned above as the direction of the variation rate of a pneumatic cylinder 7 becomes 
parallel to the flaw detection arm 4, and consists of links 8a-8c at the time of inspection - the shaft 
orientations of a pneumatic cylinder 7 - a variation rate - the direction of a path - it changes into a 
variation rate. Therefore, since it becomes unnecessary for the dimension of the height direction of the 
press device section 6 to arrange an air cylinder 7 in the height direction when it sees from piping 1, it 
will end with min. 

[0024] Moreover, the pneumatic cylinder 7 is attached in the slider 10 sent by the ball thread of the 
flaw detection arm 4 etc. through the spring 1 1 and the dowel pin 12, and it can rotate a pneumatic 
cylinder 7 now in an parallel field to the shaft orientations of the flaw detection arm 4, pushing a spring 
1 1 . Then, if a pneumatic cylinder 7 is rotated 180 degrees centering on the rotation core T, on both 
sides of the weld zone (line) W of the flaw detection section, the direction of incidence of a supersonic 
wave is changeable. In case the direction of flaw detection is changed, it becomes unnecessary 
therefore, to impose time and effort, such as removing and changing the press device section 6 and an 
air cylinder 7. 

[0025] furthermore, the thing which only S makes offset the location of an ultrasound probe 5, and the 
center-of-rotation location of a pneumatic cylinder 7 as shown in the explanatory view of the press 
device of the ultrasound probe of drawing 2 of operation — the die length of the flaw detection arm 2 - 
need flaw detection die length - receiving - 2 - it can shorten S part. While small lightweight-ization 
of equipment is attained by this, interference with the flaw detection arm 4 and venter lb' of bend lb 
can also be controlled like the conventional example. 

[0026] According to this operation gestalt, accurate automatic testing of the weld zone of a straight 
pipe and a bend becomes possible by setting up the location of an ultrasound probe 5 and making it run 
a mobile 3 along with a guide rail 2. Moreover, since equipment is formed into small lightweight, while 
the rate of application of automatic testing improves, operability also improves. By this small 
lightweight-ization, the motor load at the time of automatic transit mitigates, and it becomes quick 
about a travel speed. Thus, since working efficiency improves, the amount of radiation contamination 
to the operator who performs flaw detection can be reduced. 

[0027] With the [operation gestalt of ** 2nd] above-mentioned implementation gestalt above — the 1st 
thru/or the distance 11 during a joint of the 3rd link 8a, 8b, and 8c, 12, and 13 making it equal (=1), 
respectively - the shaft orientations of straight pipe la of an air cylinder 7 - a variation rate - the 
direction of a path of an ultrasound probe 5, while changing into a variation rate Although it constitutes 



so that an ultrasound probe 5 and the ultrasound probe holder 9 may be moved linearly, by linear 
migration, as mentioned above, in venter lb', it interferes and un-arranging [ that a stroke superfluous 
in backside lb" is needed ] arises at bend-section lb, for example. Then, the 1st thru/or the distance 11 
and 12 during a joint of the 3rd link 8a, 8b, and 8c, and 13 As differed in at least one, it is 11 !=12 !=13. 
Or 11 =12 !=13 If it sets up so that it may become, the locus of the ultrasound probe retaining point D 
will not become linear like the 1st operation gestalt 

[0028] It is 11 =12 !=13 to drawing 4 as an example. The locus when setting up is shown. It turns out 
that the locus of the ultrasound probe retaining point D has become curve-like (point Dl ->D2 ->D3) 
corresponding to change (a linear change like Bl ->B-2 ->B3 of Point B) of a stroke of an air cylinder 
7 as shown in this drawing. In addition, CI ->C2 ->C3 It is the locus of Joint C. Thus, if it sets up, in 
case flaw detection of the weld zone W of straight pipe la and bend lb is carried out and flaw detection 
will be especially carried out from a bend side, it can respond to metal distance change of backside lb M 
of bend lb, and venter lb' in approximation. That is, if based on the neutral axis of bending of a bend 
section, only the part equivalent to the bend radii of a bend section of the metal distance of shaft 
orientations will be short in backside lb", and it will become long in venter lb 1 . Therefore, in order to 
set metal distance at least to each part of a bend section and to make it uniform, it can respond to some 
extent by changing the distance during a joint of Links 8a-8c, as shown in drawing 4 . in addition - 
especially, since each part which is not explained is constituted by the 1st above-mentioned operation 
gestalt and above-mentioned EQC, the overlapping explanation is omitted. 
[0029] 

[Effect of the Invention] By old explanation, according to this invention, effectiveness which is 
described below is done so so that clearly. 

[0030] Namely, according to invention according to claim 1 which the support means of an ultrasound 
probe becomes from the link mechanism which moves an ultrasound probe in the perpendicular 
direction to the front face of analyte when it drives in the parallel direction to the front face of analyte 
by the attachment component Since the parallel actuation to the analyte of an attachment component is 
changed into migration of the perpendicular direction over the front face of the analyte of a support 
means It becomes possible minimum to stop the height of an attachment component, and it becomes 
possible [ being able to attain small lightweight-ization, having and aiming at reduction of cost, and 
improvement in working efficiency by this, ]. Furthermore, when inspecting piping of a reactor by 
improvement in this working efficiency, an operator's contamination time amount can be shortened. 
[0031] When it is necessary to correspond to metal distance change of a backside and a venter to the 
curved ingredient according to invention according to claim 2 which the support means of an 
ultrasound probe becomes from the link mechanism to which an ultrasound probe is moved with 
predetermined curvature to the front face of analyte, it becomes possible to correspond to metal 
distance change in approximation by changing the distance during a joint of a link mechanism. 
[0032] Analyte consists of a tubular member, and according to invention according to claim 3 by which 
an attachment component is arranged in parallel with the shaft orientations of a tubular member, 
invention according to claim 1 or 2 is applicable to a tubular member. 

[0033] According to invention according to claim 4 further equipped with the guide rail installed along 
with the circumferencial direction of a tubular member, and the bearing member which supports an 
attachment component movable to a cfrcumferencial direction along with this guide rail, and invention 
according to claim 5 in which the drive containing a motor was carried in the bearing member, with the 
location precision of an ultrasound probe held, since automatic transit is possible, it is accurate and the 
ultrasonic crack inspect of a tubular member can be performed efficiently. 

[0034] Since the direction of incidence of the acoustic wave of an ultrasound probe can be easily 
changed by rotating a support means according to invention according to claim 6 by which the support 
means was supported in parallel rotatable to the longitudinal direction of an attachment component, 
efficient flaw detection becomes possible. 

[0035] According to invention according to claim 7 which prepared the ultrasound probe in the location 
by which specified quantity offset was carried out to the rotation core of a support means Since the 
flaw detection range by the support means is extended with the combination of rotation of a support 
means, and offset of an ultrasound probe The thing of the amount of offset made short twice becomes 
possible to need flaw detection die length about flaw detection arm length, small lightweight-ization is 
further promoted by this and reduction and working capacity of cost can be further raised by it. 
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y > *mm 8 . WEfi^wwt3*pffi««» 6 
ic. BuiB^gptfB^stiftaK-en^n^Lri^,, 

[0018] 

[|%BS©l?iS©^] WT. .HM^ML, *^H^©^ 

j6©^{cot>riftBj-r s „ 
[0019] [in i ommmm m 1 unworn 1 © 

G*m-fmxibZ>o 

[0 020] Jf E^«SP6 «S?^T- A4 (C^7 -C K nj 
fil(C8SJ0f ; tWe.nyt*#a56a<!:. C©2£{*S56 a©S 

(c*ji»rTgpcc^we.n?ciTvy>d< , 7 irvu 
>*7KJ:-9TlBtt*#rett3*a*y>*tM*8£. c 

© y > 8 ©f^ttffitcix <3 Ftw h txxm^mm* 

i^6ft-2>o y>^^«8«. 3 
y>* (8 a. 8b. 8 c) 4t5* (A. B, C, D) 
Xffi!&2in&i>(DX. gp^A«^l©y>i'8 a©5t^ 

r»2©y>4'8b©-«tia»afi«aasL/. ?S2© 

y > ^ 8 b ©ffe^«gp*C -C^ 3 © y > ^ 8 c ©^gp 

=&iiistia^{cafeb> m3©y >^8 c©— ^«mriBx 

T->y>^7©5fe^gp-Cl0.'SB?r/MyTaiS3n. ^3 
© y > 5? 8 c ©flfeS8«fi5.^ Die J; -> r 1i5!B* ^ 9 *a 
9bU&lc3a$VXi,>2>. UIB®*B«. Hy^©<fc^tcx 

r^y>^7©5 i cfiggp-cm3©y >^ 8 c=&»K-r^i 

ifefC. ^l©y>^8 atC|9:W/cg?S8 d(C?&or© 
^a«KiDj#gftJ:^{c^ijj{ag*5jfij^3tirt,^„ ft 

*5. CC-Ctt07nt,ftl^a s . ^Klft:3 
*j«fcCffiHSr-A4«H5©fie*«i|Sl^itc«WESn'C 

[002 i] cct, ±Ky>*«BH8*e*ffl{cattwr 
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5 

r v; > ^7 ©win bSmtc «fc o a^iSttx^fb-r s 

[0 0 2 2] jSAtaWSSMi (0A=L) -c*«p> 
IK. ftge «*BWtttfctt©f 1 O'j >^ 8 a i 

^3©';>:f8 ctvK-rn uabd) . j&c.*»3 10 

<D')>?8 c©W**) AC=BC = CD= 1 if -5 

X=m+2 1 x s i n (9 0° -0) 
L= m + AB 

AB=2 lxsin (90* -6) 

L = m+2 I Xs i n (90* -0) 20 
ttjL%>. Utc&iX, X=L<tft9. ffiE©.£B. -T* 

itt. XT->V >#7©X hP-f iija^jK^M^ 5© 
1^ 1 ©«M>#frtetf ©tfcfi&*B3£U W^lSjOfegK: 

[0 02 3] tfcSSSiUi. _LiB©J: 5{C*fffiX3*ifcfflE 30 
a 4 (est l r^Wc % & «fc 5 «: o x&mr - a 4 ecu* K) 

tftf, y >^8 a~8 c*>6&£ y>iM»*l8tCj:-3T 
i7-VJ>?7 ©$i;£|6j^ft£g:frrS]^ftfc:^g|-r 

So Ltc&i-c. mmi*>h&z>£. ff)i««a56©is 

3 ^©^{ii* 3 XT f y Is 9 7 & saH-r 5 & 

[0 024] I7-: ^y>£'7tt8S&T-A4© 

l*5£VSv!>V>l 2*:ftLTlR9ttW£*vrfc9. 40 
X7'y>^l 14»U4*«6i7-Vy>?7*S«7 
- A 4 ©#73l6] tt*t L- r WttfflF«3t?llSi 3 H £ C i # 

0S&ifrl>T£'fM><i:l>T 1 8 0K@»3#ai. ^flFSP 
[0 0 2 5 ] 5?>K, H2©fi^iK&teT©i<PEE8Mi© 



^•¥9- 2 88 0 94 
6 

-i/ y > ^ 7 ©IsIS^fig* S /ctt*:? -fe v Y 3 
CiCCcfcO. f3jS«T-A2©g3Sri&g^g3&c*]G 
T2 S^5®<-T-5C<t*St?#So CtlK«fc»5*aiO^ 

A4<bft i gl b©K<IJl b' £©T#sk«IfMT£C.J;# 

[0026] -*^JBtttt:j:ft«. 8S!8»)»f50tt 
S£18£ L/ "OWM* 3 * * F U - * 2 tc?fi o T 3 
IfSCi-C. S«<tfllf<!:©^gi5©ffS©cfc^a8tlS 

majBjtgi&s. ^s^/hsssfbsns©-^. 
sg&s?«©j§flm 5 fiJt-r s<t i fcfctwpttfcflLb-r 
So cc/hs'gafbcc.fc^resii^f^©-*-*^* 3 

[0027] [92 vmmmm ±ssmtmm-c\,t. ± 

j&PJ^CClfSl &C^L/93©y >^8 a. 8 b, 8 c© 

tt&Nmi. . la . i. ***i-e*i«?L< (=d 

-rSCiCCfcoTiTi'y 7 ©Ml a©tt^|Sj^ 
fit*jffiWjS^W!T-5 ©S^I&J^fitfc^-T & i i *>«:. 

B. DftlSW^IftfB. iriS©<fc5«c|g[fJl b' rti^F 
Wffll 1 b" -Ctiffl^J^X hP-i'jfts^StfeSt 

c^^iP^-^DSo -ec-c. nrift<,>uffi3©y>* 

8 a. 8 b. 8 c©65*ra^IliK. 1 ; . 1, ©4>& 
< tt>l-o^feSJ:^fc. li ^1. ^li 

w&w&i^&vvitomxm i ©n^^©i -5 tea: 

[0028 ] — mt l/ti4K 1 , = 1, * 1, CCSS 
Lfc<h#©Dl*£7K-f . C©i*6^^J;^!Ci7-> 
y>#7©*hn-*©^{b (,£B©B a ^Bi -»B 3 
© cfc 5 ttiBM mtumt) «cMlS L/ TlB*ttdCMFfili«)ja 
D©«U»*Jft*StK (*D, -D, -D 3 ) KttoT^S 
CiW5. /oCte. C, -C, — C, «ffi^C©«iSE# 
-C*So C©«fc^Kg:S-r-2>i. ail 1 aiftlfl b <t 
©jg^SPW^SS^-rS^tc. dbttffi|;fc>68Hk-f & 

^(c ft© i b ©wjij ib" iigffi'j i b • ommmm 

fb(ciaiHW(c*fI&-rsci*J-c#4. -fteiyto. Wift 

<Dmm^Mim { s^<om-f<D'psM^w$-ic^ni^ ft 
ngpcftcf^stctg^-rs^cwwj i b " -c.4jfi< . 

gp©Sgp{iCC*jt,^-c— filCc-TSicii. H4{CtSL//cJ:'5 
«:>;>^ 8 a~8 c©gp*iaiE1»*S!ASC<!:r*Sg 

[0 02 9 ] 

[^W©J*»] cnS-C©t«HJ-CHje>A^J:^5C. 
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[0030] &^mm-v>3m^wfi. m 

Lfc <h & Kjg^^M^£$#!ft©«lffi{c*t GT Stft 

Bj«:j:ti«. m^f*©®fc#K^5W&8bfT;£3: 

t Z> ©-C. «*fas*t©i«<* £&;M!B©ffl>* SCt tfUJfE 

sc-s, 3 6K, c oitmumvfatic «fc o tflR? 
[0031] m%msf&rF<?>3i.i&£&&- a««fflBifrf 

t^3&i<E.%^i»^iS2fSt£©^Kj:n«. ft#o/ct* 

wc** o r won t mm<o&&8&8&.<ticttfc? z-jmit 
*sttK, y^^itc^JBgg&^H-rsci 

■C. ifi<HWK«HMB«BEf btcwitf* C £ *s^tBt ft 

[0032] «&tt#mKa5**a> e# 9 . fia*aw*ws 
jrr-5>c<t#-c#s„ 

[0033] ^tmwwRjg^tos-oTiagsn**' 
©-c. ^^©ifi^^^ffiKJ: < . mmmicno 

[0034] 3t^S* J ffiJfS15M©B^*'l 6 J^WC/-r¥ 
if. S^e^iaiftS-escifc.io-reWj^to-? 1 © 



(5) »li¥9- 2 88 094 

8 

^©A&rafr^fsmK^M-f * c * s©-c. s& 
$©<j;ueism*inrtii«c-5.„ 

[0 03 5 ] 5:^S©lHliti4 , '^«:*fL/-r5fSfi^-7-fe 

mi<<c&ti\Z> 3^^&©0fij<big^«&^©*-7-te 
? h i©ffi^*?««:«i:-5-r3£ft^S{cJ:Sfiiliffia* 3 

T*?^* Ffi©2te&<t-£C£#WtBi&'3. Cft 

10 fHM»*S6Kft±3*SC4!W«f«. 
[HII©n*%IB91] 

[0 1 ] 2fs*Bj©^ 1 ©flii^CC<fc£eW$&«!-?-© 

[S2 ] m i ©jiffi^fc^sE'gffleaia^si^ 

[^ 3 ] m i ©sus^sfc^s y >^«Mi©ttf^*iiiw 

m 4 ] nr 2 ©siifS^^c^s y > **Ht©iMt*BMB 
•r s /^©tftWEtNfc •&„ 
20 [05] ee^cc^siB'SffliiJis^ffi^^s^-r 

[#^©lttBJ] 

1 SI 

2 
3 

4 SMIT-A 

5 iS#i£B?ft!l!T- 

e mmm 

7 IT->U>? 

30 8 <)>?®>m 

8a, 8b. 8c. 8d y > * 
9 tr- 
io Ts'vAV 

ii X7'y>^ 

12 



JP 9-288094 



Page 6 of 8 




JR. 9-288094 



Page 8 of 8 



(8) 



*f$§¥9- 2 8 8 0 94 



[05] 




H ItrP^BTZTa 2 # 1 ^ 



